INTRODUCTION
olibacillosis is one of the most important bacterial disease of poultry, the economic impact of this disease is difficult to assess, and it is widely assumed substantial based on losses due to mortalities, condemnations and lost productivity (Barnes et al., 2008) . Avian pathogenic Escherichia coli (APEC), the etiologic agent of this disease, belonged to the broad E. coli pathotype known as extraintestinal pathogenic E. coli (ExPEC) (Russo and Johnson, 2000; Johnson et al., 2002; Smith et al., 2007) . ExPEC are characterized by their ability to cause disease outside the intestinal tract ( Russo and Johnson, 2000; Johnson et al., 2002; Kaper, 2005) . Colonization of the trachea and air sacs considered the first step of a systemic infection by APEC, followed by the colonization of the liver and the pericardium, with subsequent bacteremia (Dziva and Stevens, 2008) . To adhere, colonize, invade, and cause infection, APEC strains possess diverse set of virulence factors that enable their extraintestinal lifestyle and make them distinct from commensal and diarrheagenic E. coli strains (Russo and Johnson, 2000) . These virulence factors, which involved in colonization, adhesion, invasion and survival the host defenses are adhesins, invasins, toxins, iron acquisition system (siderophores) and protictins (Ewers et al., 2004; Ewers et al., 2007; Rodriguez-Siek, et al., 2005 and Johnson et al., 2008) .These virulence genes rarely found in the same isolate and that they can present either individually or polygenically with varying C frequencies (Delicato et al., 2003 and Vandekerchove et al., 2005) . Phylogenetic analysis of E.coli shows that there are four main phylogenetic groups of E.coli, designated A, B1, B2 and D (Clermont et al., 2000) .Worldwide phylogenetic analyses have demonstrated that virulent extraintestinal E. coli strains belong mainly to group B2 and, to a lesser extent, to group D. In contrast, most of the commensal strains are associated with group A or group B1 (Takahashi et al., 2006; Moreno et al., 2008 and Basu et al., 2013) . Recent studies have shown that some APEC clones are very similar to extraintestinal pathotypes that affect humans (UPEC: uropathogenic Escherichia coli and NMEC: neonatal meningitis-causing Escherichia coli). These APEC strains are indistinguishable from human ExPEC by the possession of certain virulence factors and phylogenetic groups (Rodriguez-Siek et al., 2005; Ewers et al.,2007; Johnson et al., 2008; Zhao et al., 2009; Tivendale et al., 2010; Vincent et al., 2010; Bergeron et al., 2012 and Jakobsen et al., 2012) . For this reason, some authors pointed to poultry as a reservoir for human ExPEC, and the possibilities exist for the transfer of APEC to human, which suggests a public health hazard (Vincent et al., 2010; Bergeron et al., 2012 and Jakobsen et al., 2012) . In view of these considerations, this study was aimed to characterize E.coli isolates referring to their phylogenetic groups, presence of some virulence associated genes which are frequently found in APEC including eaeA, stx1, stx2, hly, iss, tsh, ompA, traT, ibeA, cvaC and iutA as well as DNA sequencing for 2 of the isolated genes (cvaC and iss).
MATERIAL AND METHODS

Sampling, bacteriological examination
and serotyping: This study investigated 451 samples from freshly slaughtered broilers showed different disease manifestations clinically diagnosed as colibacllosis obtained from farms of different localities in Sharkia and Dakahlia. Samples were cultured on MacConkey agar and (EMB) agar (Calnek et al., 1997) . Then they were further identified using conventional biochemical tests in addition to confirmation by RapID ONE system (Remel), 25 isolates that were preliminary identified biochemically as E. coli were subjected to serological identification using slide agglutination test according to (Edward and Ewing, 1972) .
Phylogenetic analysis of E. coli
isolates:
E. coli phylogenetic grouping was accomplished by PCR as previously described by (Clermont et al., 2000) . 
RESULTS
The obtained results revealed that, 236 E. coli isolates were successfully recovered with a total percent 52.3% (representing 64, 51, 48 and 52 out of 100 examined lung, liver, heart blood and trachea respectively, and 21 out of 51examined spleen). Serogrouping of 25 E. coli isolates revealed that O78 was the most predominant serogroup with a percentage of ( 20%) followed by O157 and O27 (16%) each, other serotypes as O168, O125 were also recorded with percentage of (12%) and O115 with percentage of (8%) while 4 isolates were untypable.
Phylogenetic typing:
Fifteen APEC strains were assigned to four different phylogenetic groups. the majority of examined strains fell into Group B2 5/15 (33.3%,) followed by group B1 (26.7%), groups A and D were detected with the same percentage 19 out of 86 (22.1%). the results were presented in Fig. (1) and Table  ( 3).
Virulence genotyping:
The fifteen E. coli isolates were examined for the presence of 11 virulence associated genes. The virulence profiles showed that ompA was found in most isolates 14 out of 15 with percent 93.3% and gave an amplification product sizes of 919 bp (Fig.5 ). The iss and iutA genes gave positive amplification at 266 and 300 bp respectively. iss was found in 13 isolates (86.6%)and iutA 12 isolates (80%) as shown in (Fig. 7 and 3) , traT gene was detected in 12 out of 15 examined isolates (80%) with amplification product size of 307 bp (Fig. 2 ), in addition to cvaC, stx2 and tsh genes were present in 9/15 (60%), 7/15 (46%) and 5/15 (33.3%) of the examined isolates, respectively with an amplicon product sizes of 760 bp, 779 bp and 620 bp, respectively as presented in (Fig.3, 4 and 6). Only one isolate harbored eaeA, ibeA and stx1 genes each. They gave positive amplification at 248bp, 342bp and 614 bp, respectively ( Fig. 2 and 4) . Whereas, the hly gene hasnꞌt been found in any of the isolates. Distribution of virulence genes in fifteen E. coli isolates and the relationship between APEC isolates phylogenetic group and gene prevalence shown in Table ( 3) and thier relation with isolates serogroups represented in Table ( 4) 3.3. DNA sequencing: iss and cvaC/cvi genes of 4 APEC isolates representing serogroups O157 and O78 were subjected to DNA sequencing followed by analysis of the genes through their alignment with previously deposited genes on the gene bank showing high nucleic acid homogeneity between the two genes under study and the same genes on the gene bank harbored by different E. coli isolates published on the gene bank. The nucleotide sequences of iss genes of E. coli under study were deposited into gene bank under the following accession numbers KU904253, KU904254 while the nucleotide sequences of cvaC /cvi genes of (Rocha et al., 2002) . iss gene has been detected with high frequency 13/15 (86.7%). iss gene is an important gene responsible for serum resistance and was identified in pColV-I-K94 plasmids, the protein of which is related to cytotoxic complex inhibition (Binns et al. 1982) . This gene was detected in previous studies with levels ranging from 80 to 100 % (Ewers et al., 2004; Zaho et al., 2005; Someya et al., 2007 and Kwon et al., 2008) . The property of invading and multiplying presented by pathogens is influenced by iron availability, which is essential for growth in living cells (Neilands et al. 1985) . The aerobactin system enables microorganisms to grow in iron free media at low concentration. E. coli especially uses this way of capture and transport (Rohrbach et al. 1995 , Braun, 2003 .The presence of operon aerobactin is in general related to ColV plasmids, although it can be chromosomal (Linggood et al. 1987and Johnson 1991 . iutA gene was found in 12 of the examined isolates (80%). Rodriguezseik et al., (2005) High levels of The plasmid related outer membrane protein gene traT (80%)were reported in the tested E. coli isolates, the same percent were recorded by others researchers in different countries (Binns et al.,1982; Pfaff-McDonough et al., 2000 and Rodriguez-seik et al., 2005) . The ompA gene encodes the episomal outer membrane protease that cleaves colicins (Cavard and Lazdunski 1990) was found in most of the tested isolates (93.3%) some studies showed the same high detection rates (Rodriguez-Siek et al. 2005 and Kafshdouzan et al. 2013) . Collectively, most of the plasmid related genes under study were found with high percent as previously mentioned in other studies and suggested that plasmids are widely distributed among APEC and that they might act as a reservoir of plasmidmediated virulence genes transmissible to other bacteria (Rodriguez-seik et al., 2005) . All isolates in this study lacked hlyF gene although this gene has been well documented in chickens suffering from colibacillosis(Van der Westhuizen and Bragg, 2012) and found with very high prevalence rates in different studies (Johnson et al. 2008; Kafshdouzan et al. 2013) . Regarding to the occurrence of eaeA, stx1, stx2 genes in the isolates, only one isolate carried the eaeA gene 6.67%, whereas it was detected with higher percentages in other studies (Dutta et al., 2011 and Kobayashi et al., 2011) . Furthermore, stx1and stx2 was found in 1 and 7 isolates respectively unlike other studies that found higher percentages of stx1 and lower percentages of stx2 (Stephan and Kuhn, 1999 ,Yngvild, 2001 and Sara et al, 2013 . The gene associated with invasion ibeA was found with low incidence (6.67%). whereas, other studies found ibeA gene in E. coli strains exhibted high number of virulence factors with higher percentages (31%) (Cunha et al., 2014) . Epidemiological survayes in many countries have classified most APEC strains into A and D (Ewers et al., 2007; Johnson et al., 2008 and Kobayashi et al., 2011) . Results of this study showed that 33.3% of the examined strains belong to group B2, followed by group B1 (26.7%), finally groups A and D were detected with (20%) each. Phylogroup B2 is considered more virulent in ExPEC infection and frequently had the greatest number of virulence genes (Smith et al., 2007 and Mellata, 2013) . This group is also found to be related to the pathogenic serogroups O157and O78. In this work, we sequenced iss and cvaC/cvi genes from E. coli serogroups O78 and O157. The results of the exiting study showed high homology between iss genes and other isolates deposited on the gene bank. Concerning cvaC/cvi gene, results showed that it shared high level of identity ranged from (98-99%) with other isolates previously deposited on the gene bank. Some studies have reported that the distribution of virulence factors in APEC is independent of the host and that APEC could pose a zoonotic risk via horizontal gene transfer between different E. coli strains strains (Ron 2006; Johnson et al. 2008; Mellata et al. 2009 ).
CONCLUSION
High prevalence of B2 phylo group strains which also possess the highest number of virulence genes, especially those carried on large plasmids as colV plasmid such as cvaC, iss and tsh. This large plasmid may be transmitted to other E.coli or different microbes by horizontal gene transfer. The strong association of predicted iss, ompA and tsh proteins among different E. coli strains suggests that it could be a good antigen to detect and control avian pathogenic E. coli (APEC). 
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